The aim of this work was to investigate the FUT2 gene, the secretor status and the expression of CD44 protein in epithelial cells obtain from saliva and urine samples from patients with urogenital tumours. We studied 104 subjects. Half of them had urogenital tumours, while the other half was the healthy control group. We determined the secretor status in saliva with the haemagglutination inhibition technique.
Introduction
In cancer biology, cancer cell progression is defined by increased proliferation, invaHow to cite this paper: Ensinck, M.A., Lebensohn, N., Borrás, S.G., Racca, L., Cotorruelo, C. and Biondi, C. (2016) Expression of the Gene Encoding Secretor Type Galac-sion, migration, and metastasis of cancerous cells to other parts of the body. Tumor cell heterogeneity plays a major role in cancer progression and metastasis [1] . Surgical, radio, chemotherapeutic and biological treatments have experienced important advances, with concomitant reduction in the morbidity associated with the radical surgical practices of the past [2] .
The diagnosis of urogenital lesions especially the prostatic adenocarcinoma is challenging and surprising to the pathologist. As these carcinomas have various histomorphological patterns of presentation with minimal cytological and architectural atypia in limited tissue fragment like needle biopsy [3] [4] .
Bladder tumors include a variety of benign and malignant entities and, although not uncommon in adults, they are rare in children.
The prostate gland is of paramount importance for human disease due to the increasing incidence of benign prostatic hyperplasia and prostate carcinoma in aging men. Prostate carcinoma now represents the second leading cause of cancer death in American men Nonetheless, little is known about the molecular factors that contribute to the onset or progression of prostate cancer. A primary impediment for identifying relevant molecular factors has been the paucity of information regarding the mechanisms of normal prostate growth and differentiation. The histomorphological variants in prostatic tumor like atrophic, foamy gland, pseudohyperplastic and certain subtypes of ductal adenocarcinoma represent the most common causes of under-diagnosed cancer [5] .
Tumor progression is often associated with altered glycosylation of the cell-surface proteins and lipids. The peripheral part of these cell-surface glycoconjugates often carries carbohydrate structures related to the ABO and Lewis blood group antigens. The expression of histo-blood group antigens in normal human tissues is dependent on the type of differentiation of the epithelium.
The ABO blood group antigens are among the well-known fucosylated glycans. The expression of them is regulated by several glycosyltransferases that add monosaccharides to a precursor molecule in a sequential fashion [6] [7] . The expression and secretion of ABO antigens in epithelial cells are controlled by secretor type α(1, 2) fucosyltrans-ferase activity, known as the Secretor (Se) transferase (FUT2 gene product). Several different polymorphisms are known in the FUT2 gene, some called as silent mutations, while others as to non-functional enzymes [7] [8] .
The H antigen, which is a precursor of A and B antigens, is synthesized by α(1, 2) fucosyltransferase. It has been demonstrated that two distinct α(1, 2) fucosyltransferases are present in human tissues [6] . One is the H gene (FUT1)-encoded α(1, 2) fucosyl- The functional significance for ABO antigen expression on erythrocytes has not been defined, but ABO-related structures may play a role in other systems. Alterations in the expression of fucosylated oligosaccharides have also been observed in several pathological processes, including cancer and atherosclerosis [11] [12] [13] .
It is well established that the large array of functions that a tumour cell has to fulfill to settle as a metastasis in a distant organ requires cooperative activities between the tumour and the surrounding tissue and that several classes of molecules are involved, such as cell-cell and cell-matrix adhesion molecules and matrix degrading enzymes, to name only a few. Cell adhesion molecules are found on the surfaces of all cells, where they bind to extracellular matrix molecules or to receptors on other cells. Cell adhesion is critical in the dynamic processes necessary for tissue morphogenesis in development and the maintenance of complex differentiated tissues in adult organisms. Adhesion molecules have originally been thought to be essential for the formation of multicellular organisms and to tether cells to the extracellular matrix or to neighbouring cells. [14] .
CD44 is the major human cell surface receptor for hyaluronate and functions in a diverse range of physiological processes. CD44 may play a role in stimulating in vivo aggressiveness of tumors through hyaluronate-rich stroma [15] . Several experimentally verified CD44v forms have been shown to be directly involved in many malignant tumors and some correlate with metastatic progression [16] . Numerous studies based on immunohistochemical analyses of paraffin-embedded or frozen tissue sections using different monoclonal antibodies to CD44 isoforms and molecular biological techniques have provided evidence that in many types of tumours there is over expression of CD44 isoforms [17] .
In the present study we investigate the FUT2 gene, the secretor status and the expression of CD44 protein in epithelial cells obtain from saliva samples or urine in patients with urogenital tumors.
Materials and Methods
The patients analyzed in this study presented to the Urology Department of the Medicine Faculty of the National University of Rosario, in a range of age between 44 and 92 years. Recruitment was made by consecutive sampling for a period of 24 months.
From a total of 104 subjects examined, half suffered from urogenital tumors (bladder, prostatic and kidney) and benign lesions (benign prostatic hyperplasia) while the other half was the healthy control group. Patients with testicular tumors were excluded from this study. All were subjected to clinical examinations and standard evaluation tests in order to establish the secretor status of their saliva. In the group of patients with cancerous lesions (experimental group), a histopathological examination was performed.
No patient received prior hormonal therapy.
All subjects gave informed consent to participate in the study, and the protocol was approved by the Ethic Committee of the School of Biochemestry Sciences of Rosario, Argentina, according to the principles of the Declaration of Helsinki.
Inhibition Test for Secretor Status [18]
2 or 3 mL of saliva were collected into wide mouthed tubes. In order to eliminate the mucine protein they were treated with thermal shocks. They were centrifuged and the supernatant were transferred to a clean test tube and placed in boiling water bath for 10 minutes to inactivate salivary enzymes. To 1 drop of appropriately diluted blood grouping reagent (anti-A, anti-B or ulex europeaus) we added 1 drop of patient's saliva. We incubated 10 minutes at room temperature and then we added 2 drops of 2% to 5% saline suspension of washed indicator red cells. Then, the tube was incubated 30 minutes and centrifuged in order to inspect cell button macroscopically for agglutination. 
Molecular Studies [19]
• DNA isolation Genomic DNA was isolated from saliva samples. We designed a protocol for DNA extraction from these samples. They were subjected to thermal shock by successive freezing and thawing and centrifuged to work with the cell button. We used the technique CTAB/DTAB (dodecyltrimethylammoniumbromide/cetyltrimethylammoniumbromide) adding CTAB directly without the addition of TE buffer] The DNA concentration was measured spectrophotometrically at 260 nm and diluted in sterile water to a concentration of 100 ng per µL.
• G428A polymorphism
The DNA samples were analyzed by ASO-PCR (allele specific oligonucleotid-polymerase chain reaction) with specific primers (Operon Lab) for G428A allele and the wild type allele of FUT2 gene (Table 1) 
CD44
We investigated by confocal microscopy, the expression of CD44 protein in epithelial cells obtained from urine samples from patients with urogenital tumours. We studied 48 patients with various tumours, and a control group (n = 32) who had no alterations.
We worked with urine samples washed with phosphate buffered saline. They were concentrated by centrifugation. Then, the cells were incubated with anti-CD44 antibody suitable dilution for 30 min at room temperature. After washing with phosphate buffered saline, it was incubated with secondary antibody labeled with allophycocyanin 
Statistical Analysis
The categorical data were examined with a x 2 test, and the ORs were estimated using an unconditional logistic model.
Results
In our population the nonsense mutation (428 G-A) in the FUT2 gene is the most frequent polymorphism. We studied the possible association between the 428 G-A in the Table 2 ). The molecular analysis also showed that 51.6% of patients was homozygous for the G428A mutation (the mutation present in the 2 alleles), the other patients were homozygous for the secretor status (none of them presented the allele G428A), or heterozygous secretor (1 allele presented with the mutation G428A) Figure 1 . The 28.6%
(n = 6) of the patients with benign prostatic hyperplasia was non secretors. We observed a marginal association between secretor status (Se) and these lesions.
The results obtained with confocal microscopy showed fluorescence corresponding to the presence of CD44 protein in samples from patients diagnosed with cancer. A higher intensity was observed in individuals with a pathological diagnosis of urogenital cancer. In contrast, samples from patients with benign lesions showed no fluorescence images as samples of the control group (Figure 2 ).
Discussion
It is important to diagnose cancer in its early stages, since the management of small and localized tumors involves less morbidity and mortality than more advanced-stage disease, where treatment must be more aggressive. Indeed, the stage in which the disease is diagnosed is directly correlated to long-term survival [20] . Biochemical and molecular genetic studies have contributed to our molecular knowledge of blood group-associated molecules in the past few years. Blood-group antigens can be present on key receptors controlling cell proliferation, adhesion, and motility, such as epidermal growth factor receptor, integrins, cadherins, and CD44.
It is well-established that human gene frequencies for the ABO blood groups vary in a society, thereby leading to a risk factor for many diseases. Recently, there has been a trend of linking blood groups and several diseases [21] .
Although the ABO blood group antigens were initially identified, by Landsteiner, as erythrocyte substances with a significance mainly ascribed to serology, it soon became clear that these antigens were found on most epithelial cells and in secretions. Today the molecular and genetic basis of the ABH and Lewis systems and the associated secretory phenotypes has been resolved [22] . The secretor gene (FUT2) codes for an α(1,
2) fucosyltransferase that determines the ABH secretor status.
The results obtained in this work, have demonstrated that the large majority of the people examined in the healthy group were Se and there were significant difference between secretors and non-secretors in the experimental group. We also found a higher intensity of urogenital disease in this group, and the occurrence of epithelial dysplasia was most found in this group. The studies of patients with malignant lesions, in which non-secretor status predominates, appear to be an associated risk marker for the development for urogenital cancer.
This study evaluated the association between urogenital lesions and polymorphisms of the Se genes. We found that cancerous lesions were increased among individuals with non secretor status and nonsense mutation 428G → A (Trp143 → stop) (51.6%).
We found 16 patients diagnosed histopathologically as malignant lesions despite the secretory status. th, invasion and metastasis. One of the genes involved in these processes is CD44 which appears to be one of the most promising candidates as a cancer diagnosis marker [23] .
We investigate by confocal microscopy, the expression of CD44 protein in epithelial cells obtained from urine samples from patients with urogenital lesions. The results obtained showed fluorescence corresponding to the presence of CD44 protein in samples from patients diagnosed with cancer. A higher intensity was observed in individuals with a pathological diagnosis of carcinoma ( Figure 2 ). In contrast, samples from patients with benign lesions showed no fluorescence images as samples of the control group ( Figure 2 ). These findings indicate that overexpression of CD44 molecule analyzed could be considered as a marker of risk in individuals with oral lesions. CD44 might be a good candidate as a predictor of prognosis in this group of cancers.
Conclusion
In summary, our results indicate that at the same time as the morphological changes that occur during the process of carcinogenesis, another series of events occurs [24] .
Further follow-up studies are required to clarify the role of predictive markers of risk in precursor lesions of urogenital cancer.
